MyD88-dependent pro-inflammatory cytokine response contributes to lethal toxicity of staphylococcal enterotoxin B in mice.
An elevated pro-inflammatory cytokine response is the primary cause of death by toxic shock after exposure to staphylococcal enterotoxin B (SEB). Identifying an intracellular signal mediator that predominantly controls the pro-inflammatory response is important for developing a therapeutic strategy. We examined the role of the signaling adaptor MyD88 in cell culture and in a mouse model of toxic shock. Our results indicated that elevated tumor necrosis factor-α, interferon-γ, interleukin (IL)-1α/β and IL-6 production from mouse spleen cells treated with SEB alone or in combination with lipopolysaccharide (LPS) was regulated by MyD88. Elevated levels of MyD88 protein in spleen cells, as well as in CD11c(+) or Mac3(+) cells, and activation of nuclear factor-κB in spleen cells were observed in mice treated with SEB. An SEB-dose dependent lethality was observed in LPS-potentiated and in D-galactosamine-sensitized mice. D-Galactosamine treatment of spleen cells had no effect in cytokine induction but rather increased the sensitivity to toxic shock in mice. Our results demonstrated an impaired pro-inflammatory cytokine production by spleen cells of MyD88(-/-) mice in response to SEB or SEB plus LPS. Most importantly, MyD88(-/-) mice were resistant to SEB-induced death. These results demonstrate that MyD88-dependent pro-inflammatory signaling is responsible for SEB intoxication. In addition, our studies also demonstrated that LPS potentiation, in comparison to D-galactosamine sensitization, contributes to a stronger SEB-induced lethality. This is due to the pro-inflammatory cytokine response elicited by MyD88 after exposure to SEB and LPS. These findings offer an important insight upon SEB intoxication and subsequent therapy targeting MyD88.